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OPERATION AND MAINTENANCE MANUAL
HURRICANE FLOOD PROTECTION WORKS
PAWCATUCK, CONNECTICUT

FOREWARD

The successful fanctioning of flood protective works is not
assured solely by construction of a system of adequate dikes, flood
walls, flood gates, pumping station, and other appurtenant struc~
tures., If the system is to perform the functions for which it was
designed, it must be carefully maintained during periods of normal
river stages and properly operated during flood periods.

The need for proper maintenance cannot be too highly stressed
in view of the fact that large damages may be incurred through fail-
ure of a critical element in flood time, caused by deterioration or
damage that would have been eliminated by proper maintenance,

Necessary maintenance and proper operation require that respone
sible local persons have a thorough understanding of the functions of
the various units of the system and the best methods of maintaining
the system and operating it during flood emergencies. It is the pur~
pose of this mamial to provide complete information so that all
parties may know their responsibiiities in maintaining and operating
the flood protection system in accordance with the regulations of the
Secretary of the Army as amplified by this mamal.

The Flood Control Regulations for Maintenance and Operation of
Flood Conbrol Works quoted herein were approved by the Acting Seere-
tary of War on 9 August 15hh. Upen establishment of the Department
of Defense the improvement of rivers and harhors and other waterways
for fleod control and other purposes, formerly under the juriadic~
tion of the Secretary of War, became the responsiblity of the Secre-
tary of the Army, Reference therein to the Secretary of War and War
Department shall be construed to mean, respectively, the Secretary
of the Army and Department of the Army. Where reference is made to
the District Engineer in the Regulations included in this marmal, it
shall be construed to mean the Division Engineer, U.S5: Army Engineer
Division, New England, Waltham, Massachusetts,

Operation of the Pawcatuck Local Protection Project during
flood periocds involves closing of fire pump suction lines leading %o
the Cottrell and Yardney Plants, closing the h8~inch gravity discharge
gluice gate and opening the L8-inch sluwice gate into the sump in the
pumping station, operating the pumps, and closing the vehicular gates
on Mechanic Street.



The Town of Stonington shall be responsible for the operation of

" the Pawcatuck Local Protection Project. The U, S. Weather Bureau at
Hillsgrove Airport, Rhode Island, is responsible for the forecasting

of hurricanes and abnormally high tides in the Pawcatuck area. Operat-
ing personnel in Stonington shall establish a liaison with the Weather
Bureau officials in order to receive "advisories" promptly, A report
shall be prepared following each operation and a copy forwarded to the
New England Division.
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SECTION I

INTRODUCT ION

1. AUTHORIZATION

Construction of the hurricane local flood protection project at
Pawcatuck, Connecticut was authorized by Public Law 86-6L5, Section
203 adopted 1lh July 1960. The project was constructed substantially
in accordance with the recommendations of the Chief of Engineers, in
House Document Numbered 212, B86th Congress, :

2., IOCATION

Pawcatuek, a borough of the Town of Stonington, is located in
New London County, Connecticut on the west bank of the Pawcatuck River
across from Westerly, Rhode Island. It is situated in the southeastern
part of Connecticut about 15 miles east of New London, Connecticut and
approximately 5 miles upstream from the mouth of the Paweatuck River
at Little Narragansett Bay.

3. DESCRIPTION OF PROJECT

The project begins at high ground south of the Cottrell Company
Plant and extends north along the west bank of the Pawcatuck River
for a distance of approximately 2220 feet, consisting of 17hLO0 feet
of stone-faced earth dike and 480 feet of concrete flood wall. The
project then continues in a westerly direction along the northerly
property line of the Yardney Electric Company in the form of a con-
crete flood wall for a distance of 300 feet joining the north -
vehicular gate structure at Mechanic Street. A concrete flood wall
from the west side of the north vehicular gate structure continues
in a westerly direction for a distance of 160 feet to a stone-~faced
earth dike which extends for 60 feet to high ground at the New York,
¥ew Haven and Hartford Railroad embankment. An additional section
of the project, approximately 170 feet in length, is located at
Mechanic Street, adjacent to and south of the Cottrell Company's
railroad spur track, It consists of a vehicular gate structure
across Mechanic Street with-a stone-faced earth dike on both sides,
extending to high ground. .

A pumping station (24,000 gpm capacity) equipped with two diesel
engine driven pumps and one electric~driven sump pump, is located
in the southeast cormer of the Yardney Flectric Company's property
adjacent to the concrete flood wall along the west bank of the
Pawcatuck River. The pumping station is used during hurricane
floods 4o remove interior runoff and drainage from within
the protected area. . An intercepting drain line located on the

o~
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land side of the dike and concrete flood wall will convey interior
drainage, sewage, and seepage flows to an inlet chamber built in
conjunction with the pumping station. At this point the £low would
be directed by means of glulice gates, to pass through the pumping
station during times of flooding and through a Ii8-inch outfall
directly to the river. ' .

Lo PROTECTION PROVIDED

The area protected located on the west side of the Pawcatuck
River consists of approximately 3l acres of land, comprised princi-
pally of two major industrial plants, 27 residential properties,
and about one~half mile of local streets, The constructed project
will provide protection from hurricane-induced tidal flooding up to
an elevation of 17 feet above mean sea level,

5, CONSTRUCTION HISTORY

Construction of the project was initiated on 12 June 1962 and
was completed in July of 1963, The project was constructed by
Wes=-Julian Construction Corporation of Dedham, Massachusetis.
Approximate quantities of materials used in construction of this
project are as follows:

Tmpervious Fill 23,900 c.Y.
Random Fill 14,100 - ¢.Y,
Gravel Fill 17,300 c.Y.
Gramilar Fill 660 C.Y.
Gravel Bedding 3,900 C.Y.
Stone Slope Protection 8,900 c. Y.
Filter Stone , 2,900 c.Y.
Filter Sand 1,950 C. Y.
Conerete Work 2,900 c.Y.
Steel Reinforcement 317,000 Ibs,.
Vehicular Gates 2 Bach
Pumping Station 1 Each
Intake Structures : 2 Fach
Topsoiling and Seeding 4,500 S.Y.
BoGnCo’Mo Pipe--12" 1,900 LoFo
R.C. Pipes : 1,850 L.F.
Clay Pipe 70 I.F.
Cast Iron Pipes 580 L.F.
Drain Manholes 721 Bach
Seepage Control in

Buildings No. 2 and 5

of Cottrell Company 1 Job



6. PLANS

Full size tracings of Mas-built" construction drawings have
been provided the Town of Stonington, Conneeticut.

A reduced size set of "ag~built" drawings showing the project
as actually constructed are inecluded in Appendix F.



. SECT oN IT .

LOCAL COOPERATION REQUIREMENTS

Te = FIOOD GONTROL ACTS

Section 3 of the Flood Control Act approved Jume 22, 1936 (Public
Taw Nos 738, Thth Congress) provides, "That hereafter no money appro-
priated under authority of this Act shall be expended on the cor=
gtruction of any project until States, political subdivision thereof,
or other responsible local agencies have given assurances satisfactory
to the Secretary of War that they wills

a, Provide without cost to the United States all lands, easements,
and rights-of-way necessary for the comstruction of the project;

be Hold and save the United States free from da.mages due to the
construction works;

Ce Maintain and operate all the works after completion i.n
accordance with regulations prescribed by the Secretary of War,"

The legislation, under which construction of the Pawcatuck,
Comnecticut Hurricane Flood Protection Projech was authorized by the
Chief of Engz.neers, states that the provisions of local cooperation
specified in Section 3 of the Flood Control Act of June 22, 1936, as
amended, shall applya."

Assurances were also required thal local interests would:
Accomplish without cost to the United States all alterations and
relocations of buildings, streets, storm drains, and utilities made
necessary by reason of the constructiony bear 30 percent of the total
first cost of the project including the value of 1ands, eagements,
rights-of-way, alterations, and relocatu.ons.

8 ASSURANCES

The Town of Stenington, act:z.ng by and through its Flood and
Erosion Control Board, executed the formal Assurange for the Pawcatuck,
Connecticut Hurricane Flood Protection Project and caused’ the Seal of
the Town of Stonington to be affixed thereto on 22nd day of January

. 1962 and was accepted for and on behalf of the United States of America
by the Division Engineer on 30 January 1962, Copies of the formal

assurances are included in Appendix B, Local interests have met all
requirements except operation and maintenance of the project, which
they have agreed %o do in accordance with this manual.
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SECTION ITII

GENERAL REGUILATIONS

9. PURPOSE OF THIS MANUAL

The purpose of this Manual is to present detailed information
t0 be used as a guide in complying with "Flood Control Regulations -~
Maintenance and Operation of Flood Control Works" as approved by the
Acting Secretary of War on 9 August 194k, and published in this vol-
ume as Appendix A, In executing assurances of local cooperatiomn,. the
Town of Stonington, Connescticut, acting by and throuvgh its Flood and
Erosion Control Board has agreed to maintain and operate the completed
works in accordance with these regulations. The regulations which are.
intended to cover all local flood protection projects constructed by
the Corps of Engineers throughout the United States, are general in
nature, and obviously cannot give detailed instructions for the maine
tenance and operation of a specific project. The details set forth
in this Marmal for maintenance and operation of the Pawcatueck, Connecw
ticut project are intended to supplement the regulations to permit
obtaining all the benefits and protection against floods for which
the project was designed, Failure to maintain and operate the project
as required by the regulations and as detailed herein can cause severe
property losgses and loss of life and can result in an irreparable loss
of confidence in the flood protection system by citizens who have in-
vested their funds on the basis of the protection which it provides.

10, GENERAL RULES AND REGULATIONS

Paragraph 208,10 (a) of the regulations prescribed by the Secre-
tary of War gives general rules for the maintenance and operation of
structures and facilities constructed by the United States for local
flood protection, Applicable portions are quoted below to avoid the
necessity for cross reference and are further definefl by remarks un~
der each quotation.

"(1) The structures and facilities constructed by the United
States for local flood protection shall be continuously maintained
in such a manner and operated at such times and for such periods as
may be necessary to cbtain the maximum benefits.n

These requirements cannot be overstressed, and the Town authorie
ties must make adequate provisions for funds, personnel, equipment
and materials to allow for the proper maintenance and operation of
the flood prohective works. _
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(2) 'The State, political subdivision thereof, or other responw
sible local agency, which furnished assurance that it will maintain
and operate flood control works in accordance with regulations pre-

 seribed by law, shall appoint a permanemt committee consisting of or

headed by an official here-in-after called the "Superintendent," who
shall be responsible for the development and maintenance of, and

" directly in charge of, an orgnaization responsible for the efficient

operation and maintenance of all of the structures and facilities
during flood periods and for continuous inspection and mzintenance
of the project works during periods of low water, all without cost
to the United States.®

(a) The committee should be composed of competent menmbers,
preferably men éxperienced in engineering or construction work of a
nature similar to the flood protection works. The committee must be
given broad authority to carry out its responsibilities. The name,
address, and office and home telephone numbers of the Superintendent,
and- any changes thereof, shall be promptly furnished the Division
Engineer.

"(3) A reserve supply of materials needed during a flood emer~
gency shall be kept on hand at all times,"

Approximately 1000 sand bags and tools such as picks and
shovels for 10 men should be obtained and held in reserve to meet any
ordinary emergency that may occur during flood periocds. Borrow pits
for embankment materials should be secured and sources of where to
obtain additional supplies of materials, tools, and equipment should
be well established in order that these articles can be cbtained
quickly in case of an emergency. - The sand and sand bags should be
kept separate until time of use in order %o avoid the decay of the
bags., The following is a break down of the 1000 sand bags required
and those areas where particular attention should be given, -

(a) North Vehicular Gate., - Approximately 200 sand bags
and 8 cubic yards of sand stored separately to £ill them, should be
held in reserve to seal off the bottom of the gate.

(b) South Vehicular Gate. ~ Approximately 200 sand bags
and 8 cubic yards of sand stored separately to £ill them, should be -
held in reserve to seal off the bottom of the gate, - '

(¢) Pump Hodse (or some other central location)._- Approxi-
mately 600 sand bags and 2l cubie yards of sand stored separately to
£ill them should be held in reserve in case it 1s necessary to stop
leaks through the dike and wall and to contyol sand hoils and seepage
behind the dike and concrete wall, , :
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"(}y) No encroachment or trespass which will adversely affect
the efficient operation or maintenance of the project works shall be
permitted upon the rights~of-way for the protective facilities,"

The disposal of rubbish, erection of fences or barriers,
wearing of footpaths or any form of trespassing on the project shall
be prohibited.

1(5) No improvement shall be passed over, under, or through
the walls, levees, improved chammels or floocdways, nor shall any
excavation or construction be permitted within the limits of the
projeet right-of-way, nor shall any change be made in any feature of
the works without prior determination by the District Engineer of the
War Department or his authorized representatives that such improve-
ment, excavation, construction, or alteration will not adversely
affect the functioning of the protective facilities, " Such improve-
ments or alterations as may be found to be desirable and permissible
under the above determination shall be constructed in accordance with
standard engineering practice. Advice regarding the effect of pro-
posed improvements or alierations on the functioning of the project
and information concerning methods of construction acceptable under
standard engineering practice shall be obtained from the District
Engineer or, if otherwise obtained, shall be submitted for his _
approval. Drawings or prints showing such improvements or alterations
as fipally constructed shall be furnished the Distriet Engineer after
completion of the work."

Any contemplated improvements or alterations as outlined
above must be submitted to the U.S. Army Corps of Engineers, New
England Division, Waltham, Massachusetts, and the approval of the
Division Engineer obtained prior to the Town authorizing the work,
Approval should also be secured for alterations which may reduce the
height of banks in areas outside the project rights-of-way or for

_extensive or permanent excavatioms in the vieinity of the dikes.

Where temporary excavations are unavoidable, provisions shall be
made to backfill the excavation in the event of a flood. All re-
quests for approval shall be in writing and complete drawings in
duplicate, one set of which shall be in reproducible form, must be
submitted along with a full description of the work intended. The
municipality will be held responsible for obitaining prior approval
from the Corps of Engineers for any improvements or alterations pro-
posed by itself, private parties or any public parties. ILocal
interests shall furnish the Division Enginesr as-bunilt draw1ngs in
duplicate of the completed work.

"(6) It shall be the duty of the superintendent to submit a
gemianmal report to the Districet Engineer covering inspection, main-
tenance,; and operation of the protective works."



Refer to Paragraph 13 of this manmal for instructions on
submitting reports.

"(7) The District Engineer or his authorized representatives
shall have access at all times 1o all portions of the protective
works."

The Division Engineer or his representatives will make a
periodic inspection of the protective works to determine if the pro-
ject is being properly maintained and operated by municipality.

"(8) Maintenance measures or repairs which the District Englneer
deems necessary shall be promptly taken or made." :

The muniecipality should maintain and repair the facilities
promptly as required and not wait for the Division Engineser to eall
such matters to its attention. Upon request, the Division Office
will advise the Town regarding any major repairs to the facilities.

"(9) Appropriate measures shall be taken by local anthorities
to insure that the activities of all local organizations operating
public or private facilities connected with the protective works are
coordinated with those of the Superlntendents organization during
flood periodso

©(10) The War Department will furnish local interests with am
Operation and Maintenance Mamual for each completed projeet, or
separate useful part thereof, to assist them in carrying out their
obligations under these regulations."

The floocd control committee should familiarize itself
with the contents of this mamual, The local auwthorities are en-
couraged to call on the Division Office of the Corps of Engineers
for any additional advice or instructions required by them in carry-
ing out the Town's obligations for maintaining and operating the
flood protection facilities,

11. MATNTENANCE

2, Mainbenance in this manual refers to the care and upkeep of
the completed construction work which was turned over to the Town,
The Corps of Engineers, through its Division Engineer, endeavored to
design the safest system possible, and to see that it was well con-
gtructed. If the work is neglected; thers will be deterioration and
posgible failure in flood time when there is dire need of dependable
protection.



be The organization which is responsible for maintenance should
always give thought to what it will do when the need arises to operate.
From experience gained through maintaining the different parts of the
system, it will be in a position to use them effectively in time of
stress.

t. Maintenance involves regular inspection of the entire system.
The purpose of the inspection is to detect any deterioration or faulty
operation that needs repair.

d. Each of the major features of your project will be discussed .
separately with respect to the points that should be watched, as
developed through the use of similar structures over a long period of
years.

12, ~OPERATION

Operation in this marmual refers to the actual use of the various
features of the protection works during flood periods of the river.
It is intended that the procedure outlined herein will be sufficient
to insure protection from floods to the design stage. However, ad-
vice relative to. operation may be secured at any time from the Gorps
of Englneers, New England Division Office,

13 REPORTS

ae The regulations prescribed by the Secretary of War c¢all for

semianmal reports to be submitted by the Superintendent to the Divie
sion Engineer;, covering inspection, maintenance and operation. Ine
spection of the flood protective faecilities shall be made immediately
prior to flood seasons, immediately following floods and otherwise ab
intervals not exceeding 90 days as required by the regulations. The

- most severe storms in the area have been of the hurricane type of
tropical ordigin that move up the eastern seaboard., They are most
likely to occur during the late summer and autumn months, but floods
can oceur in any month of the years,

b To assist the superintendent in making his inspections and
reports, sample forms have been prepared and are included in Appendix
E. The superintendent shall have additional copies printed for use
in submitting his reports. '

¢o The semianmal reports should be submitted in driplicate to
the Division Engineer each May and November. The reports will be
submitted in letter form with coples of the inspection forms covering
the inspections made during the period of the report. The reportis
shall cover the following points:



(1) A description of the maintenance work performed in
the preceding six months,

(2) The mmber and classification of men working on
maintenance regularly and intermittently,

(3) Description of any work performed by contract on the
repair or improvement of the project.

(L) Description of use or operation of the system during
the period being reported.

(5) Suggestions relative to public cooperating and
comments conecerning public sentiment on the protection obtained are
considered pertinent and desirable data for ineclusion in the report,
but such data are not required.

10



SECTION IV
HURRICANES

1, GENERAL INFORMATION

The Weather Bureau is responsible for issuing warnings of hurri-
canes which approach the U. S. Mainland. During the summer and fall,
when most hurricanes occur, forecast offices at San Juan, Miami, New
Orleans, Washington and Boston install special commnications facilie

. ties and maintain a careful watch for the development of tropical
storms and hurricanes.

As soon as there are definite indications that a hurricane is
forming, even though it is a thousand miles or more from the mainland,
the storm is given a name and the Weather Bureau begins issuing
"agvisories". The advisories are issued frequently throughout the
day and night and tell where the storm is, how intense it is, and
its speed and direction of movement.

If the hurricane moves toward the mainland, hurricane "watch'
notices are included in the advisories and storm and hurricane warnw
ings are issued., In addition, "bulletins” for press, radio and
television are issued at frequent intervals 1o keep the public in-
formed of the progress of the storm.

When a hurricane threatens any portion of the U. S. coast, spe=-
cial emergency warning centers are set up at Weather Bureau offices
in the threatened area. Representatives of newspapers, radic and
television stations, Civil Defense, Red Cross, city governments, ete.,
may obtain first hand information on the storm at the center. Special
telephone and radic lines are used so that this vital information may
be quickly disseminated to everyone concerned.

15, DESCRIPTION

Hurricanes are large revolving storms accompanied by violent
destructive winds, heavy rains, and high waves and tides. Hurricanes
originate in all tropical ocean areas except the South Atlgntic and
usually move from low to higher latitudes with increasing speed, size,
and intensity.

The winds whirl counterclockwise (in the Northern Hemisphere) in
the storm with the highest speeds in a cireular band beginning at the
edge of the "eye" and extending out 20 to 30 miles or more. In this
area velocities may reach 150 miles per hour with brief pgusts to even

11



higher speeds. At the center there is usually a small, cloudless

core from 5 to 20 miles across. This core is called the "eye",

since the sky is often clear or only partly cloudy and the winds are
usually very light. The area of destructive winds along the path of
a hurricane may be from 25 to 500 miles wide., As the storm develops
and moves forward, it may traverse a path several thousand miles long,
as measured from its birthplace in the Caribbean or Tropical Atlantic
until it moves inland over the continent, or blows out into the North
Atlantic,

‘While the winds of the hurricane are blowing at great speed
around the center, the entire storm may move forward very slowly and
sometimes even remain stationary for & short time. This is especially
true while the hurricane is in the tropics, where the forward speed is
usually 15 miles per hour or less. As the hurricane moves farther
from the tropics, the forward speed usually increases and in extreme
cases may reach 50 miles an hour or more. :

The winds of a hurricane can do great damage. While they do not
have the force of a tornado, they topple trees, blow over houses, tear
down power lines, and even blow trains off their tracks. The greatest
loss of life during hurricanes, however, is caused by drowming. As
the storm moves forward, it oflten piles up huge waves which cut off or
completely cover low=-lying beaches and islands. The ocean level may
rise 6 feet or more in a few minutes. Small boats are flung high on
beaches, Giant waves pound and smash shore buildings, roads, and
bridges, and may wash away long standing sand dunes.

Most hurricanes are accompanied by torrential rains which cause.
additional damage by flooding and destroying crops, washing out roads
and bridges, and flooding low-lying communibies.

16. HURRICANE WATCH

The U. S. Weather Bureau, Corps of Engineers, and the Town of
Stonington will be alert to all hurricanes threatening the North
Atlantic States. Both Federal agencies, represented locally by the
U. 2. Weather Bureau at Hillsgrove Airport, Rhode Island, and the
New England Division at Waltham, Massachusetts, will closely follow
all Weather Bureau advisories and maintain a contimous plot of the
storm's position. New England Division will be available for assis-
tance or advice to the Town of Stonington whenever desired. The
Town will alert all persomnel connected with operation of the project,
Should the hurricane continue to approach the coast so as to consti-
tute an appreciable threat to coastal areas, a “hurricane wateh" is
announced for the vulnerable areas. The "hurricane wateh" dees not

12



constitute a warning that the hurricane conditions are imminent,
rather it indicates that the hurricane is close enough that every
one in the area covered by the “watch® shetld listen for further
advisories and be ready to take precautionary action in case warnings
are issuede The town will staff the pumping station on a 2L-hour
basis, For further details see Appendix C of this report.

17« HURRICANE WARNING

As soon as the forecaster determines that a particular secition
of the coast will feel the full effects of a hurricane, he issues a
Yhurricane warning®. Hurricane warnings specify coastal areas where
winds of 75 mph or higher are expected to occur, When the warning
is issued all precautions should be taken immediately against the
full force of the storm. Hurricane warnings are seldom issued more
than 2} hours in advance and sometimes, in case of unusual or erratic
hurricane movement, they may be issued only a few hours in advance
of the onset of hurricane conditions, It is therefore of ubtmost
importance that precautionary actions be institubted immediately when
a "hurricane warning® is announced,

Issuance of Mhurricane warnings" does not wean that the center
of the hurricane is always expected to pass inland over the arsa
warned, Rather, the warnings indicate that winds of hwrricane force
are expected within the area of hurricane warning. Usually the winds
gradually increase in velociby as the cénter approaches and may reach
hurricane force as much as 6 hours or mare before the center crosses
the coast, Since dangéerous winds may extend outward a consa.derab],e
distance from the center of the stormy the area of danger is usually
several times greater than that covered by the center itself, In
some cases the center may ¥skirt" the coast and result in hwmcans
winds with the center never crossing the coast.

18, STORM WARNINGS

These are warnings for coastal areas indieating that winds of
more than 32 mph, bub of less than hwrricane force, will occur, They
are issued not only in connection with hurricanes but with other types
of coastal storms., There are severszl circumstances under which they
may be issued in comnection with huwrricaness If a hurricane approaches
close enough to cause strong winds but not close enough to cause
hurricane conditions, "storm warnings® may be issued. Should the
hurricane continue moving toward the coast, the "storm warnings" may
be changed to "hurricane warnings", and *&torm warnings" may be
isswed for other areas on either side of the expected hwrricans path,
For further details see Appendix C of this report.
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SECTION V'
DIKES

.19, DESCRIPTION

The dikes constructed by the Corps of Engineers, as shown on
Sheet Nos. 2 and 3, are located primsrily along the west bank of the
Pawcatuck River, east of Mechanic Street. Along the riverfront, the
two sections of dike are approximately 860 and 880 feet long with a
eoncrete wall between each section about 1,80 feet long. At the north
end of the project west of Mechanic Street, the dike section is about
60 feet long and extends from the end of a concrete wall between two
residential properties to the New York, New Haven and Hartford Rail-
road embankment., At the south vehicular gate two short sections of
dike, 10 feet on the east side and 75 feet long on the west side
extend from the gate abutments to high ground,

The dike®, composed of compacted impervious f£ill, have a top
width of 12 feet and side sliopes of 2 horizontal to 1 vertical. The
river side slope is faced with stone protection 2 feet thick placed
upon 2 feet of gravel bedding. On the land side, the slopes are
topsoiled and seeded. A toe drain consisting of a 12-inch perforated
bituminous coated corrugated metal pipe; 12 inches of filter sand and
2l inches of filter stope, is provided at the land side toe of the
dike, beginming about LOO feet from the sontherly end of the dike and
extending north for the entire length of dike along the river. All
dikes have been constructed 10 a minimum top elevation of 17 feet
above mean sea level., Details of the dike. sections are shown on
Sheets li; 5, and 6 in Appendix F.

20. MAINTENANCE

a. Paragraph 208.10(b){1) of the preseribed regulations gives
rules for the maintenance of levees. These rules apply equally to
earth dikes, and applicable portions are quoted below., Following
this are a few of the points that apply particularly to the Pawcatuck
project,

"Tevees - (1) Maintenance ~ The superintendent shall pro-
vide at all times such maintenance as may be recuired to insure
serviceability of the structures in time of flood. Measures shall
be taken to promote the growth of sod, exterminate burrowing of
animals, and to provide for routine mowing of the grass and weeds,
removal of wild growth and drift deposits, and repair of damage
caused by erosion or other forces. Periodic inspections shall be
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made by the Superintendent to insure that the above maintenance
measures are being effectively carried out and, further, to be L
certain thatt

(1) No umusual settlement, sloughing, or material
loss of grade or levee cross section has taken place;

(11) No caving has occurred on elther the 1énd side
or the river side of the levee which mlght effect the stablllﬁy of
the levee sectiong

(1ii) No seepage, saturated areas, or sand bcils are
oceurrings

(iv) Toe drainage systems .seesesesesrssscsss are in
good working condition, and that such facilities are not becoming
cloggeds

(v) Drains through the levees and gates on said
drains are in good working conditlon, '
' (v1) No revetment work dr'riprép has been displaced,
washed out or removed:

(v11) No action 1s being taken, such as burning grass
and weeds during inappropriate seasonsy whlch will retard or destroy
the growth of sodg :

(vidi) Not ‘applicable

(ix) Not applicable

(x) Crown of leves is shaped so as to drain readily;\
and roadway thereon, if any, is well shaped and maintaineds

(x1) There is no unauthorized grazing or vehicular
traffic on the levees;

(xii) Encroachments afe noﬁ being made on the 1evee'
right-of-way which might endanger the structure or hinder its proper
and efficient functioning during times of emergency.”

Such 1nspectlons shall be made immedlately prior %o the
beginning of the flood season; immediately following each major hlgh
water pericd, and otherwise at intervals not exceeding 90 daysi and
such intermediate times as may be necessary to insure the best possible
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care of the levee. Immediate steps will be taken to correct dangerocus
conditions disclosed by such inspections. Regular maintenance repair
measures shall be accomplished during the appropriate season as
scheduled by the Superintendent.

b. Any umusual settlement, sloughing or caving should be cor-
rected to restore the original dike grades, No major work shall be
made without prior approval of the Division Engineer, in order that
such repairs that may be necessary will not adversely affect the
functioning of the protective facilities,

c. .Inspections of dike shall be made immediately after periods
of high water, as it is at such times that any weak spots will be
discovered that might otherwise be overlooked,

21, OPERATION

a. Paragraph 208,10(b)(2) of the prescribed regulations gives
miles for the operation of levees. These rules apply equally to
earth dikes and have been modified for conditions of tidal flooding.
The Pawcatuck prolect will experdience tidal flooding that will occur
suddenly and for short periods, which during time of peak surge will

. last for one-hour duration. During periods of peak surges, weather
conditions will be of such proportion so as to endanger 1life and for
this reason no patrolling of dikes, or other related works should be
permitted. Actual inspections will be accomplished immediately
following the recession of the hurricane tidal surge. Following are
a few points which apply particularly to the Pawcatuck project.

Operation - After flood periods the dike shall be patrolled to
locate possible sand boils or urmsual wetness of the landward slope
and to be certain that:
(1) There are no indications of slides or sloughs developings
(2) Wave wash or scouring action has not occurreds
(3) No low reaches of levee exist which may be overtopped;

(1) No other conditions exist which might endanger the
structure. _ o

Appropriate measures will be taken to insure the availabi~
llty of adeguate labor and materials to meet all contingencies.
Tmmediate steps will be taken to control any condition which endangsrs
the levee and to repair the damaged section.
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b. Patrolling the dike depends on the depth of water against
the river side slope of the dike:which can be determined by staff
gage readings or by hurricane conditions, Personnel should not be
patrolling dikes during periods of high winds or during a hurricane
attack. Stages in this manwal refer to staff gages which are marked
to read from mean sea level up to an elevation of 17 feet above mean
sea level. Staff gages are located as follows:

From mean sea level to & feet above mean sda level - on
the west face of the intake well structure about 60 feet north of
the pumping stationg

From 6 feet above mean sea level to 17 feet above mean sea
level - on the east face (river side) of the concrete wall about two
feet north of the pumping station,

(1) Patrolling of the dikes and walls along the river during
spring freshet floods or abnormal high tides should stop when the water
reaches a stage of h.O feet on the staff gage located on the intake
well structure. : .

(2) Persomnel should be thoroughly instructed as to their
duties, what they are to watch for, and the exact limits of their beat.
On each journey of inspection they should carefully examine both slopes
of the dike for seepage or wetness on landside slope, sand boils on
landside of dike, wave wash or scouring on riverside slope,; indicatlons
of slides or sloughs on either slope, and any other existing condltions
which may endanger the structure.

22, EMFRGENCY REPAIR MEASURES

a. Scours, - Careful watch should be maintained over stretches:
‘'of the dike where scouring is likely to occur, particularly at curves
in the alignment where the dike is subject to heavy currents., If any
indication of scouring is observed, soundings should be taken to
observe the amount and progress of the scour. Sandbagging or dumped
rock will generally afford the most practicable means of combatting
this condition, The open ends of sandbags so used must be sewed or
tied after £illing with earth. This work is to be accomplished
immediately following a hurricane.

be “Wave Washe. -~ Dikes may be subjected to wave wash on broad

reaches of water even though the direct action of high wind is im-
‘peded by natural barriers such as trees. Wave action may cause -
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undermining of riprap and wash-out of earth materials on the river
side slope of the dike. Extent of washes can be observed by sound-
ing along the attacked slope. Sandbags should be placed in the
eroded sections in as effective a manner as possible, carrying the
protection well above the action of the waves. Sandbags used for
this purpose should be sewed or tied, in order to obtain a maximum
of coverage with only sufficient weight to hold the sack in place.

¢, Sand Boils, -~

(1) General - A sand boil is the result of a transfer of
pressure head and seepage from the river through a pervious stratum
near or at the surface to the landside of the levee. This seepage
under pressure tends to push its way to the surface and actually
floats the mgterial through which it flows. No harmful effect
results provided the weight of the relatively impervious soil layer
overlying the pervious stratum, in which the flow under pressure is
occurring, is sufficient to counterbalance this pressure. When the
soil stratum overlying the perviocus layer is insufficient to counter-
balance the upward pressure or when no such stratum exists, boils
break through the surface on the landside wherever these weaknesses
are present, The sand boil may discharge relatively clear water or
the discharge may contain quantities of sand and silt, depending upon
the magnitude of the pressure and the size of the boil.

(2} Effects of Sand Boils. - Sand boils can produce three
distinetly different effects on the levee, depending upon the condi-
tions of flow under the levee. These three effects are illustrated
in Appendix E. In Figure 1, Plate No. I, the seepage flow develops
a definite pipe or tube under the levee. This breaks out at the
landside toe in the form of one or more large sand boils. Unless
checked, this flow causes a cavern to be developed under the levee,
resulting in subsidence of the levee and subsequent overtopping.
Thig case can be most easily recognized by slumping of the levee
erown. Figure 2, Plate No. I, illustrates the case where seepage
flows under pressure under the levee without following a defined
path, as was the case above, This flow results in one or more boils
outcropping at or near the landside toe. The flow from these boils
tends to undercut and ravel the slope, resulting in a sloughing of
the slope. Evidence of this type of failure is found in undercutting
and ravelling at the landside toe. Figure 3, Plate No. I, shows a
third type of effect of a sand boil. In this case, numerous small
boils, many of which are scarcely noticeable, outecrop at or near the
toes While no boil may appear to be dangerous in itself, the con-
sequence of the group of boils is to cause flotation of the soil,
thereby reducing the shearing strength of the material at the toe,
where maximum shearing stress ocecurs, to such an extent that failure
of the slope through sliding results,.
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(3) General Instructions for Handling Sand Boils -~ A1l
sand boils shall be watched closely. All boils shall be marked con-
spicuously with flagging so that they can be located without
difficuliy and observed for changes in their condition. A sand boil
which discharges clear water in a steady flow is usually not dan-
gerous to the safety of the levee. The only action necessary in
this case is to drain the excess water off to prevent it from
standing near the levee. However, if the flow of water increases,
and the sand boil begins to discharge material, corrective action
shall be undertaken. All work should be aceomplished as soon as
weather conditions permit,

(L) Method of Treatment. -~

(a) The accepted method of treating sand boils is to
construct a ring of sand bags around the boil, building up a head of
water within the ring sufficient to prevent further movement of sand
and silt. The accepted method of ringing a sand boil, shown on Plite
No, II of Appendix E, is as follows: '

l. The entire base of the sack ring is cleared
of debris, in order Fo provide a watertight bond between the natural
ground and the sack ring.

2. The sacks are then laid in a ring around the
boil with joints staggered, and with loose earth between all sacks.

3. The ring is carried only to a height suffi-
cient to prevent material from being discharged. The ring should
not entirely stop the flow of water, because of the probability of
the excessive local pressure head causing additional ruptures of
impervious strata and boils nearby.

Lo A "VY shaped drain constructed of two boards,
or a piece of sheet metal, is then placed near the top of the ring to
carry off the water.

(b) Actual conditions at each sand boil will deter-
mine the exact dimensions of the ring. The diameter and height of
the ring depend upon the size of the boil, and the flow of water from
it. In general, the following considerations should govern:

1. The base width should be no less than 1% times
the contemplated height. '

2o It is well to 1nclude weak ground near the
boil within the ring, thereby preventing a break through later.

3. The ring should be of sufficient size to
permlt sacklng operations to keep ahead of the flow of water.
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(¢) Where many boils are found to exist in a given
area, a ring levee of sandbags shall be constructed around the en-
tire area and, if necessary, water pumped into the area to provide
sufficient weight to counterbalance the upward pressure.

d. Sloughs. - During high water sitages, seeping and sloughing
conditions as on the back slopes may occur. Such conditions should
be observed closely as to progress of seepage up the back slope and
the amount of material that is being carried by the water. If the
seep velocity becomes great enough to cause, or probably cause,
erosion or sloughing of the slope, a sandbag covering should be
placed on the seeping area, beginning well out from the toe and
progressing up the slope. The covering should extend several feet
beyond the saturated area. If the material is obtainable, the
affected area should be covered with brush, straw or similar perme-
able material to a depth of two to four inches before placing the
sandbag cover. This will permit the seep water to get away while
serving as a filter to prevent loess of earth from the dike. After
the covering is placed, close cbservation should be maintained and
additional layers of sandbags placed on the previous ones until the
veloeity of the seepage is reduced to a point at which the amount of
material carried is negligible. Sacking sloughs are illustrated on
Plate No. III of Appendix E. Corrective work, as outlined above, is
to be accomplished immediately following hurricane periods and is to
act as a temporary repzair until permanent repairs can be performed.

¢, Raising Existing Barth Dikes. - The grade of a dike can be
safely raised three feet. The methods most commonly used for this
purpose are oublined in the following paragraphs, Such work, howsver,
can be accomplished only after hurricane periods, and is of temporary
nature until time permits a permanent restoration.

(1) Sandbag Topping. = The sack ordinarily used for topping
zn earth dike i= a grain or feed sack which holds 100 pounds. Smaller
sacks may be used if feed sacks are not available, Grain sacks, filled
with aboubt one cubic foot of earth, weighing about 100 pounds, will
provide a unit about six inches high, one foot wide and two feet in
length,

The sacks may be filled at the source of material and hauled
to the dike or filled from stockpile or borrow areas at the dike, con-
ditions determining the method employed., The same is true of fillings
i.e., whether power or hand methods are used. The open end of the
sacks should always face upstream or towsrd the riverside of the dike
and need not be sewed or tied. When the sack faces the river the loose
end should be folded under and when facing upstream the loose end
coversd by the succeeding sack.
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The front line of sandbags in the first layer should
be laid parallel to the dike centerline and remsining bags at right
angles to the centeriine. The sandbags in the second layer are all
laid at right angles to the centerline, the third row similar to the
first; etc.; as shown on Plate No. IV of Appendix E., All sacks
should be lapped about 1/3 each way and well mauled or tramped into
place, The sacks should be filled to 2/3 their capacity when flat-
tened out to facilitate proper placing and prevent bursting the sack
when maulied or tramped into place. .

Plate No., IV illustrates the progressive method of
increasing the dike height and gives an approximation of the number
of sacks required for dikes of various heights. Plate No. V shows
pictures of model sack dike or topping.

A crew of 50 men should f£ill, carry and place approxi-
mately 1500 sacks per eight-hour day, all hand labor, when the source
of material is within 150 feet of the point of placement. Production
will depend on conditions at the gite,

“(2) meber and Sandbag topping ~ is the most satisfactory
method of raising low reaches of earth dike in emergencies. The
chief objection is the time required to install. In putting on this
topping, -as well as any other topping, a careful line of levels should
be run and grade stakes set in advance unless the dike top follows a
dependable grade~line. Two-by-four or two-by-six inch stakes should
then be driven on the riverside of the crown six feet apart and one-
- by-twelve inch boards nailed to landside of the stakes. This wall,
backed with a single tier of sandbags, will hold out at least one
foot of water. If the second foot is necessary, the layers of bags
will have to be increased in number and reinforced. ©Sandbags are
. 3aid substantially in the marmer described in (1) above. The stakes
should be driven at least three feet into the ground, leaving at
least. three.feet out, which will, in extreme cases, hold a three-
foot topping if properly braced behind with sandbags. Plate No, VI,
Appendix E illustrates this method of raising a dike.
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SECTION VI
FLOOD WALLS

23 DESCRIPTION

~As indicated on sheets No. 2 and 3, three sections of concrete
T-wall have been constructed. One length of wall about W80 feet
long is located along the west bank of the Pawcatuck River hetween
the two sections of earth dikes. A second section of T-wall about
300 feet long extends from the north end of the dike to the easterly
side of Mechanic Street and to the north vehicular gate structure.
A third section of T-wall about 160 feet long extends from the west
side of the north vehicular gate structure between two residential
properties %o the new dike at the railroad embankment. The T-walls
compesed of concrete and steel reinformecement have a wall and base
slab thickness of 18-inches minimum and a top elevation of 17 feed
above mean sea level., The bottom elevations and width of T-wall
base slabs vary.

The river side of the T-wall section along the west bank of the |
river has a gravel and random fill berm constructed to elevation 5.5
feet above mean sea level. The dike berm which has a top width of
1 feet and a side slope of 2 horizontal to 1 vertical, is faced with
stone slope protection 2 feet thick placed on 2 feet of gravel bedding,
The land side of the T~wall is backfilled with random £ill to an approxi-
mate elevation of 5.5 feet above mean sea level. The other two sec-
tions of T-wall are backflilled with random £ill on both sides of the
wall to an elevation that varies to meet the existing grades,

A toe drain consisting of a 12-inch perforated bituminous coated
corrugated metal pipe, 12 inches of filter sand and a varying amount
of filter stone is provided at the land side of the T-wall section
along the west bank of the river, and also at part of the T~wall sec~
tion located at the north end of the dike. Details of the walls and
toe drains are shown on the drawings in Appendix F,

ke “MAINTENANCE
" Paragraph 208.10{c)(1) of the prescribed regulations gives rules

for the maintenance of flood walls, Applicable portions of these
roles are quoted below.

22



"{c) Flood Walls -~ {1) Maintenance -~ Periodic inspections
shall be made by the Superintendent to be certain that:

(1) No seepage, saturated areas, or sand boils are
oceurrings

(ii) No undue settlement has occurred which affects
the stability of the wall or its water tightness;

(iii) No 4rees exist, the roots of which might extend
under the wall and offer accglerated seepage pathsg

) (iv) The concrete has not undergoneyeracking, chip-
ping, or breaking to an extent which might affect the stability of
the wall or its water tightness;

o (v) There are no encroachments upon the right-of-
way which might endanger the structure or hinder its functioning in
time of floods; .

(vi) Care is being exercised t¢ prevent accumlation
of trash and debris adjacent to walls, and to insure that no fires
are being built near them;

{vii) No bank caving conditions exist riverward of
the wall which might endanger its stability;

(viii) Toe dfainage'systems are in good working con~
dition, and that such facilities are not becomming clogged.

Such inspections shall be made immediately prior to the begin~
ning of the flood season, immediately following each major high water
period, and otherwise at intervals not exceeding 90 days. Measures
to elimineate’ eneroachments and affect repairs found necessary by such
inspections shall be undertaken immediately. A1l repairs shall be
accomplished by methods acceptable in engineering practice.®

25, OPERATTION

a, Paragraph 208,10(c){(2) of the prescribed regulations gives
rules pertaining to flood walls during periods of flood emergency.
These rules are quoted below, Following these, a few of the points
which apply particularly to the Pawcatuck, Commecticut project will
be discussed.
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be Operation ~ Patrol of the wall shall be performed following
flood periods to locate possible leakage abt monolith Joints or
seepage underneath the wall, Floating plants or boats will not be
allowed to lie against or tie up to the walls Immediate steps shall
be taken to correct any condition which endangers the stabllity of the
walle ) ‘

Ce Patrolling of the wall depends on the depth of water on the
river slde of the wall which can be determined by staff gage readings
ar by hurricane conditions. For location of staff gages, refer to |
Section V, Paragraph 21b. ‘

(1) Patrolling of the walls and dikes along the river

.. guring -spring. freshet floods or abnormal high tides should stop when
the water reaches a stage of L0 feet on the s’oaff gage located on
the intake well structure.

(2) During hurricane threatsy patrolling of the walls and
dikes on the entire flood control project should stop when conditions
indicate the possibility of dangerous floed heights.

(3) Patrolmen should be thoroughly instructed as to their
duties, what they are te watch i"or‘,_ and the exact limits of their
beats They should carefully examine for- Seepagey wetness or sand
bolls on land side of wellsy:wave uash or scouring on river side of
walls and any other exisking condibions which may endanger the
stiructurs, -

26, EMERGENGY REPAIR AND MEASURES |

The superintendent or respongible members of his organization
shall take immediate action to correct any condition which endangers
the gbability of the wall, A1l such measures taken will be reported
to the Division Engineer immediately after the f{lood period.

{1) Scours, wave wash and sand boils - See Section V,
Paragraphs 22a, b, and ¢ for measures to be taken in the event scours,
wave wash or sand bolls develop.

(2) Raising grade of wall - The wells may be raised
temporarily by a single row of sandbags or by Iumber topping
{shown on Plate No. VII of Appendix D} with riverside stakes drivem
immediately behind the wall. ‘
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SECTION VII

DRATNAGE STRUCTURES

27. DESCRIPTION

A collector drain line has been installed on the landward side
of the dikes and T-wall which will conduet surface drainage from
rainfall and seepage through dikes and walls to the pumping station.
The drain will also intercept all existing sanitary sewers, storm
drains, and other industrial waste lines which hereto-fore emptied
into the river. Seepage water will be intercepted and controlled by
toe drain lines that have been comnected to the main storm drain
collector, During normal periods, all storm, sewer, waste and inter-
ceptor lines operate under gravity to and through the inlet chamber
of the pumping station, and thence to the discharge line into the
river.

The interceptor, constructed of reinforced concrete pipe, var-:
ies in size from 12-inches to 36-inches in diameter, Class IIT and V.
Approximately 21 drain manholes have also been installed along the
drain line and at the intersection of other pipe lines. Invert ele~
vations, location of drain lines, and constructien details are showm
on the drawings in Appendix F,

28, MATNTENANCE

Paragraph 208.10(d)(1) of the prescribed regulations gives rules
for the maintenance of drainage structures. These rules, quoted be-
low, are self-explanatory and require no amplification with regard to
the Pawcatuck, Connecticut project.

1{d) Drainage structures - (1) Maintenance - Adequate
measures shall be taken to insure that inlet and outlet channels ares
kept open and that trash, drift, or debris is not allowed to accum~
late near drainage structures. Flap gates and mamially operated
gates and valves on drainage structures shall be examined, oiled,
and trial operated at least once every 90 days. Where drainage
structures are provided with stop log or other emergency closures,
the condition of the equipment and its housing shall be inspected
regularly and & trial installation of the emergency closure shall be
made at least once each year. Periodic inspections shall be made by
the Superintendent to be certain thats

(1) Pipes, gates, operatipg mechanism, riprap, and ’
headwalls are in good conditiong
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(11) Inlet and outleb chamnels are open;

(iii) Care is being exercised to prevent the accumu-
1lation of trash amd debris near the structures and that no fires are
being built near bibtuminous coated pipes;

(iv) Erosion is not occurring adjacent to the structure
which might endanger its water bightness or stabiliby,.

Inmsdiate steps'will.be taken to repair damage, replace missing
or broken parts, or remedy adverse condibtions disclosed by such
inspections."

290 COPERATION

a, Paragraph 208,10(d)(2) of the prescribed regulations gives
rules for operation of drainage structures. Following are a few
of the points which apply particularly to the Pawcatuck, Connecticubt
project,

by 4z soon as Thurricane warnings® are lssued, all drainage
gates will be inspected and any object which might prevent closure
of the gates shall be removed. Toe drain lines will be inspscted by
way of observation risers for any obstructions in the pipe line,
Storm drain manholes shall also be ingpected for sedimentations and
obstructions which may interfere with interior drainage flows.
Immediate steps shall be taken to correct any adverse condition.

¢ During hurricanes and high river stages, the U8-inch sluice
gate ab the entrance of the wet well of the pumping station, will be
opened, thus collecting all drainage flow from behind the dike inbo
the wet well, and the sluice gate which normally allows the drainage
to fiow by gravity into the river will be closed. The total flow,
composed of surface runoff, infiltration, sewage and industrial
wastes will then be pumped into the river.

In the event of a severe rainstorm without an abnormally high

tide, the pumps will remain out of operation, the wet well will be
by-passed and the entire flow will go ikbo %he river by gravity.
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SECTION VIIT

VEHICULAR GATES - NORTH AND SOUTH

30. DESCRIPTION

Twe miter=type steel swing gates have been consiructed on
Mechanie Street as part of the flood control protection. The two
vehicular gates which are required to close off Mechanic Street are
nearly the same in dimension and in design. The clear opening of
the gates is kil feet with the top of the gates at elevation 17.0,
and top of the concrete gate abutments at elevation 18.0. The gates
are normally stored into the concrete abutments when not in use. In
a closed or operating position the gates have a base angle of 3L
degrees with the horizontal. The requirement for closing gates with
a minimum warning period and possibly during high winds, make it
desirable to have an assembled gate, necessitating a minimum closing
time. - Sand bags will be used at the bottom of the gates on the river

. side to seal off space between the bottom of gates and surface of
roadway. When in storage the gates are locked into the abutment
cavities by means of bolts attached to clip angles set into concrete
abutment and by a fixed jack which is also utilized in the mainten~
ance of gate hinges or other gate repairs. Construction details are
shown on the drawings in Appendix F.

31, MAINTENANCE

a. Paragraph 208.10{(e}{1) of the preseribed regulations gives
rules for the maintenance of closure structures. These rules apply
equally to the vehicular gates and applicable portions are quoted
below. Following this a few of the points that apply particularly
to the Pawcatuck, Connecticut project are discussed.

"(e) Closure Structures - (1) Maintenance - Closure
structures for traffic openings shall be inspected by the Superin-
tendent every 90 days to be certain that:

(i) No parts are missingg
(i1) Metal parts are adequately covered with paint,

(iii) All movable parts are in satisfactory working
condition.

(iv) Proper closure can be made promptly when
necessary.

(v) Sufficient materials are on hand for the erec-
tion of sand bag closures and that the location of such materials
will be readily accessible at times of emergency.
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‘be Trial closure of structures shall be made at least once a
year, and whenever a change is made in key operating personnel.
Trial erection of sand bag closures is not required. Closure maberials
will be checked prior to and following flood periods. Damaged or
missing parts shall be repaired and or replaced immediately,

32, OPERATION

The two gates across Mechanic Street are an integral part of
the protective works along the Pawcatuck River, Closure of each
movable gate ghall be started in sufficient time to permit completion
before fiood waters reach the top of the structurs sill, Closure
gtructures will be inspected frequently during flood periods to
ascertain that no undue leakage is occurring.

a, Timing of the closure of these openings should be related to
the height of water on the staff gages, refer to Section V, Paragraph
21b. The zero on the staff gage is at elevation 0.0 msl. When the
water reading on this gage is at +5,0 feet msl vehicular gates will
be closed, Barlier closing may be necessary if increasing wind velo-
cities and rainfall will make closure difficult if delayed.

be Warning should be given to the police and fire departments
that these two gates will be closed to traffic for the duration of the
flood, After the flood has subsided the police and fire departments
should be notified that the gates are open for traffic. Warning signs
to detour around these gates should be set upe Signs to read, #FLOOD
GATES CLOSED - DETOUR® (with an arrow pointing in direction of travel).

Ce When the emergency crew is assembled they should immediately
take steps to start closing the gate. PFirst, to clean any obstructions
out of highway: sscond, to fill sand bags from storage boxs third,
cloge the gate and place sand bags al the bottom of the galtes, When
the flood has subsided, bhis procedure would be reversed and the sand
bags emptied and placed in storage after being dried oub, 4 bin
for the storage of sand should be provided in a location handy to the
gate structures. Sand bags shonld be sbored separately and kept dry.

de In closing the vehicular gate the first step will involwve
the unlocking of padiocks and removing c¢hain which locks gate to the
gate abutment wall, and the locsening of the bolts which fix the gate
4o the concrete abutments, Theses bolis are located at the mitre end of
the gate. OSubsequently, the gate jack which also acts as a lock; must
be released, In the event that high winds are experienced, provisions
have been made to place guide ropes through eyelets provided on the

*
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gate, and ship cleats 1o_catéd at the top of the gate abutments. The
ropes should be stored in the pump station. A gate stop has been
constructed in the center of the roadway which will keep gate sec-
tions from bypassing the desired location for the locking operation.
Additional information on the procedure for closing vehienlar gates

may be found in Appendix C.
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SECTION IX

PUMPING STATION

33. DESCRIPTION

The pumping station is located adjacent to the concrete flood
wall along the west bank of the Pawcatuck River in the southeast
corner of the Yardney Electric Company!s property. It is to be used
during tidal flood periods to pump interior drainage waters which
will pond to the rear of protection, into the Pawcatuck River. The
pumping station has a substructure of reinforced concrete and super-
structure of structural steel and brick on reinforced concrete. The
station is provided with sufficient capacity to discharge the maxi-
mum design runcff based on the existing developments in the drainage
area. The pumps are driven by diesel englnes directly conmected
through flexible couplings to right angle gear units which transmit
the power through a set of spiral bevel gears to the pump shaft.
Details of the pumping station are shown on drawings in Appendix F,

'3, POMPING STATION EQUIPMENT

a. The pumping station contains two, 20-inch vertical, single
stage, axial flow type pumps designed to handle storm water and
sewage flows. A swing type check valve is provided in the discharge
line of each pump to facilitate starting and prevent backflow through
the pump. The engines are radiator-cooled, with exhausts cooling the
air from the engine room, through the louver, to the outdoors. A
sump pump is provided to dewater the sump for maintenance, or repair
purposes.

b, Two electrically-operated sluice gates (which in the event
of power failure can be manually operated) are provided to divert
the normal gravity flow inte the station whenever high water or
hurricane tides impend, At such periods the }i8-inch by }8-inch
sluice gate which normally allows the drainage to flow into the river
will be closed to prevent backup of tidal waters. The drainage
waters collected in the wet well of the pumping station will be pumped
into the river. Stoplogs are provided to allow for maintenance or
repair work on the sluice gates or substructure of the station.
Stoplogs, when not in use, should be stored where they can be kept
dry and convenient to their place of use.

¢, Blectricity for lighting the station is provided through an

underground conduit from an electrical distribubtion panel within the
Yardney Electric Company's Building No. 2.
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de A traveling crane with a two-ton capacity has been provided
for repalr work on the engines or pumps. This crane is geared for
hand operation of the bridge travel, trolley travel and hoist 1ift,

35, MAINTENANCE

as The following quotations from the regulations govern the
maintenance of the pumping stations:

"Pumping plants shall be inspected by the Superintendent
at intervals not to exceed 30 days during flood seasons and 90 days
during off-flood seasons 4o insure that all equipment is in order
for instant use. At regular intervals, proper measures shall be
taken to provide for cleaning the building and equipment, repaint-~
ing as necessary, and lubricating all machinery. Adequate supplies
of lubricants for all types of machine fuel for gasoline or diesel
powered equipment, and flash lights or lanterns for emergency light-
ing shall be kept on hand at all times, Telephone service shall be
maintained at pumping plants. All equipment, including switch gear,
transformers, motors, pumps, valves, and gates shall he trial
operated and checked at least once every 90 days. Tests of all
insulation shall be made whenever wiring has been subjected to undue
dampness and otherwise at intervals not to exceed one year. Records
shall be kept showing the results of such tests. Wiring disclosed
to be in an unsatisfactory condition by such tests shall be brought
to a satisfactory condition or shall be promptly replaced. Diesel
and gasoline engines shall be started at such intervals and allowed
to run for such length of time as may be necessary %o insure their
serviceability in times of emergency. Only skilled electricians and
mechanics shall be employed on tests and repairs. Operating personnel
for the plant shall be present during tests. Any equipment removed
from the station for repair or replacement shall be returned or re-
placed.as soon as practicable and shall be trial operated after
reinstallation. Repairs requiring removal of equipment from the
plant shall be made during off-flood seasons insofar as practicable.!

bs . To help carry Uut the above quoted regulatlons the Division
Engineer recommends the following:

(1) General - Proper mzintenance of the pumping stations
~ requires periodic operation of all equipment at frequent intervals
to keep equipment in good working order and all parts well lubricated
and free from corrosion. Periodic operation of equipment also perm
mits an inspection of the functioning of all equipment so that
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defective parts may be properly replaced or repaired before their
use is required for pumping operations, Inasmuch as mechanical and
electrical equipment deteriorates more rapidly from idleness than
from continuous use, a thorough and complete maintenance routimne is
justified,

- (2) Instruction Manuals - Infoarmation given in instruction
manuals provided by manufactures of the equipment should be read
carefully and operation and maintenance or repairs as suggested
should be followed., Two complete sets of manuals have been given the
Town, and one set should be kept by the Superintendent.

36, OPERATION

During the "hurricane season' which for the Pawcatuck area is
from 1 May to 1 November, compebent operatiors shall be on'duty ab
purping stations when it appears that necessity for pump operation
is imminent. The operator shall be familiar with the equipment
manufacturerts drawings and with the contents of Appendix C -
#53tandard Operating Procedure During Flood Periods."

The equipment shall be operated in accordance with the “manufac-
turer!s operating instructions® and care shall be exercised that
- proper lubrication is being supplied to all equipment, and that no
overheabing, undue vibration, or noise is occurring. Immediately
upon final recession of flood wates, the pumping station shall be
thoroughly cleaned, pumphouse sumps flushed oub and equipment
thoroughly inspected, oiled and greased, A record or log of pumping
plant operation shall be kept in the station, a copy of which shall
be furnished the Division Epngineer following each flood. The opera-
tion of the pumping station is completely outlined in Appendix C,
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SECTION X

MISCELLANEOUS FAGILITIES

37. DESCRIFTION

a. Intoke Wells., - Two fire water intake wells have been con-
structed adjacent to the flood dike. The intake well opposite
Station 10+23+ has a 12-inch and lh-inch cast iron pipe suction
lines rumning into the Cottrell Company Building No. 6. The intake
well opposite Station 13+36+ has been constructed with one 12-inch
cast iron suction 1line runnming into the Yardney Company Building No. 2.

Intake structures are constructed of reinforced concrete
with timber stoplogs to permit maintenance, and trash screens to keep
out debris. These screens are interchangeable with timber stoplogs.
Foot valves have been installed on the outboard or suction end of the
pipelines. A post indicator valve extended to the top of the dike
has been installed on the fire 1ine to the Yardney Building. Cast
iron gate valve boxes have been installed at the roadway level for
control of the two fire lines into the Cottrell property. - Details
for the intake wells are shown on drawings in Appendix F.

b. Seepage Control at Cottrell Company - The plan of protection
provides for seepage control in Buildings No. 2 and 5 of the Cottrell
Company. Relief drain lines and sumps equipped with automatic motor
driven pumps have been installed., The pumps are directly connected
by a flexible coupling to a vertical electric motor. The motors are
operated by a float switch having two electrodes adjusted to start
and stop the motor at predetermined levels. Electric service is tied
into existing plant power units which have standby generators. The
discharging line from each pump has a cheeck walve to control back
Plow and a gate valve to completely close the line,

38, MAINTENANCE

Paragraph 208.10(h)(1) of the prescribed regulations gives rules"
for the maintenance of miscellaneous facilities. These rules apply
equally to Intake Structures and applicable portions are guoted below.
Following this a few of the points that apply particularly to the
Pawcatuck, Commecticut project are discussed.

- ®{h) " Miscellaneous Facilities (1) Maintenance - Miscellaneous
structures and facilities constructed as a part of the protective works
and other structures and facilities which function as a part of, or
affect the efficient functioning of the protective works, shall be
periodically inspected by the Superintendent and appropriate maintenance
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measures taken. Damaged or unservicesble parts shall be repalred or
replaced without delay. Areas used for ponding in connection with
pumping plants or for temporary storage of interior ran-off during
flood periods shall not be allowed to become filled with silt, debris
or dumped material.®

a, Intake Wélls. = The Superintendent shall provide at all times
such maintenance as may be required to insure serviceability of the
structures in time of flood. Measures shsall be taken to provide for
routine removal of weeds, wild growth, drift deposits, and repair of
demage caused by erosion or other forces. Periodic. inspections shall
be made by the Superintendent to insure that the above maintenance
measures are being effectively carried outs

b. Sump Pumps. -~ Pumps should be oiled, greased and put into
operation for several mimates each month by the plartmaintenance men
of the Cottrell Company. A form should be provided that this work .
has been done and should be noted by the Project Superintendent. AL
the beginning of the "hurricane season® and after the season is over
the Project Superintendent should operate these pumps, and if any
maintenance on motor, pump or piping is requlred it should be taken
care of immediately.

39. OPERATION

Paragraph 208,10(h)(2) of the prescribed regulations gives rules
for the. operation of miscellanecus facilities. These rules which are
quoted below are self=-explanatory and require no amplification with
regard to the Pawcatuck, Connecticut project. : '

®*(h) Miscellaneous Facilities (2) Operation - Miscellaneous
facilities shall be operated to prevent or reduce flooding during
periods of high water. Those facilities constructed as a part of the
protective works shall not be used for purposes other than flood pro-
tection without approval of the DlVlSlOﬂ Engineer unless designed
therefor.

a. Intake Wells - As a hurricane approaches and the probability
of flooding appears imminent all fire suction lines will be closeds
In the event of a fire simultaneously with a hurricane tide, gate
valves of the fire suction lines will be opened manually and as
required..

, be Wet-Well Pumps ~ Sump pumps in Buildings Nos 2 and 5 of the
Cottrell Company will be utilized as required-and operated by -
personnel of the company. )

3k



SECTION XTI

DRAWINGS AND SPECIFICATIONS

10, ' DRAWINGS AND SPECIFICATIONS

A complete set of plans and specifications was furnished the
Town of Stonington, and the State of Connecticut at the time of
initiation of project construction. A full-sized set of plans
showing the project as actually constructed was furnished the Town
at the time of transmittal of this mamual, reduced prints of these
drawings are included in Appendix F.
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter JI—Corps of BEngineers, War
Dapartment

BART 208—FLoop CONTROL REGULATIONS

MAINYENANCE AND OPERAYWON OF TFLCOD
CONTROL WORKS

Pursitant to the provisions of seetion 3
of the Act of Cangress approved June 22,
1636, as amended ang supplemented (49
Stat. 1671; 50 Stat. 84T, and 55 Btat.
638; 33 U. 8. C. 70lc; 701c-1), the lol-
Iowing regulations are hereby prescribed
to govern the maitttenance and opera-
tion of flcod control works:’

§ 208.10 Local flood profection works; .

maintenance and operation of struclures
and focilities--(a) General, (I} The
structures .and facilities constructed by
the United States for local flood protec-
tion shall be continuously maintained fn

such g manner and operated at such .

times and for sueh perlods as may de
necessaty to obtain the maximum
benefits,

(2) The State, political subdivision
thereof, or other responsible local
agency, which furnlshed assurance that
it will maintaln gnd operate flogd ecn-
trol works In nccordance with regula-
tions preserided by the Secretary of War,
48 required by law, shall appoint a per-
manent c¢ommittee consisting of or
headed by an official hereihafter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly it charge of, an
organlzation responsible for the effibient
operation and maintenance of al) of the
structures and facilities during food
periods and for continuous inspection
and mantenance of the profect works
during perlods of low water, all without
cost to the United States.

(3} 4 vesekye supply of materials
needed during a ilood emergency shall
be kept on hend at all times,

{4) No encroachment or trespass
which will adversely atffect the efficlent
operittion or maintenance of the project
works shall be permitied upch the rights~
of-way for the protective facilities.

(5) No improvement shall he passed
over, under, or through the walls, levees,
improved channels or floodways, nor
shall any excavation or construction be
permitied within the limiis of the proi-
ect right-of-woay, nor ghall any change
be meade in any fealure of the works
without prior determination by the Dis-
triet Engincer of the War Department
or his .aulthorized representative that
such Improvement, excavation, construc-
tion, or glteration will not adversely af-
fect the functioning of the protective
facilities, Sueh improvements or aler-
ations as may be found to be desirable
and permissible under the above de-
termination shnll be constructed in ac-
cordance wWith standard eagineering
practice, Advice regarding the effect of
proposed lmprovements or alterations
on the functloning of the project and inr
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer o, if otherwise
obtained, shall be submitted for his ap-
proval. Drawings or prints showlng
such improvemenis or elterations as
finally construeted shall be furnished the

T Distriel Engineer after compietion of the
work,

6} It shall te the waly Of she stel-
jntepdeut ty sumult & sonlaloual report

Lo the District Logineer covering inspec~ -

Hon, meintesance, ond overation of the
protective worky,

(7} The District BEngtacer oy his au-
thorized representatives shall beve ae-
cess st &l tigies to all poriions of the pro-
tective works.

(8) Maintcnance measurss of repalrs
which the District Engineer deems nece
essary shall be promptly taken or made,

(94 Appropriate messures shall be
taken by Jocal autherities o Insure that
the activities of all loval organizations
obperating public or private facillkies con-
nected with the protectlve works are co-

" ordinated with those of the Superintend-

ent's organization during flood perlods.

{10} The War Departnient will furnish
local fnterests with an Operation and
Maintenance hisnual for each completed
project, or separate useiul part thereof,
to assist them In carrying out their ob-
ligations under these regulations.

(k) Levees—(1) Maintenanes, The
Buperintendent shall provide at all times
such maintenance as may be required to
insure servicenbility of the structures in
titwa of flood, Measutes shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repalr of damage caused by
erosion or other forces, Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees, Perlodic inspections shall
be made by the Superintendent to insure
that .the above maintenance meaSures
are heing effectively carried out ang,
further, to be certain that:

() No unusual settlement, stoughing,
or material loss of grade or leyee cross
section has teken place;

(i1} No caving hay occurred ok elther
the land side or the river side of the levee
which might affect the stability of theé
levee section:

(iii} No seepage, saturated areas, or
sand boils are occurring;

{lv) Tae drainage systems and pres-
sure relief wells are in good working con-
dition, and.that such foouiies are not
becoming clogged;

(v) Drains througlh the levees and
gates on said drafys are In good working
condition;

(vi) No revetment work or viprap has
been displaced, washed out, or removed;

(vl No actlon is being taken; such
&8 burning grass and weeds duging in-
appropriate scmsons, which will retard
or destroy the growth of sod;

(viil) Access ronds 1o and on the leves
arg being properly miafntained;

(ix} Cattle guards and gates are in
good conaition;

(x} Crown of levee is shaped 50 88 to
drain readily, and roadway thereon, if
any, is well sheped and mainiained;

{xi> There is no unauthorized grazing
or vehicular traffic on the levees;

{xil} Bncroachiments are not betng
made on the levee right-of-way which
might endahger the structure or hinder

-1ts proper pnd efficient functioning dur-

in times of emergency.

Such Inspections shall be made im-
medtately prior to the beginning of the
flond season; immedlately following each

major high water perlod, and otherwise

&t intervals not exceeding 80 days, and
such Intermediate titmes as may be neces-
sury to fnsure the best pussible care of

diznte steps will be taicen
tg correct do wus eonditions disclosed
by such inspections, Eegular mainte-
nanze repalr measures shall be accom-
plished durt.y the approprlate season
as scheduled Ly the-Superintendent.

(&) Operation. DLuring flood periods
the levee shall e pairolled continuously
to locate posstble sand bolls or unusual
wetness of the landward slope and to be
certain that:

() There ave no indications of slides
or sloughs developing, ‘

(i) Wave wash or scouring action Is
not oceurrinyg;

() No low renches of levee exist
which may be overtopred:

(iv) I other coaditions exist which
might endonger the structure,

Approprinte advance mensures will be

thie Jever,

taken to insure the avallability of ade-

quate fabor end materlals to meet all-
contingencies.  Immediate steps will be
taken ito control any condliion which
ehdangers the levee and to repair the
damaged section.

(¢) Flood walls—(1} Maintenance.
Periodie inspections shall be mada by the
Buperintendent to be certaln that:

{1} No seepage, saturated faveas, or
sand boils are occeurring;

(11 No ungue settlement has oecurred
which affecls the stability of the wall or
its water tightness; '

i) No trees exist, the roots of which
might extend under the wall and offer
accelerated seepuge paths,;

{lv) The concrele has not undergone
ecracking, chipping, or brenking to an
extent which might aftect the stabilfty
of the wall or its wuter tighbness;

(¥} There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in timme of flpod;

(vi} Care is heing exerclsed to pre-
vent accumulation of trish and debrls
adjacent to walls, and to insure that no
fires gre being built neay them;

(vii) No bank caving coudtiions exlst
riverward of the wali which might en-
danger its stability;

(viit) Toe drabrage systers ad pres-
sure relief weils are In good working con-
dition, and thuat such facilitfes are not
becoming clogged. .

" Buch inspections shall be mode imme-
diately prior to the beginning of the fiood
season, immediately following eéach ma-
jor high water period, and otherwise at
intervals not exceeding 90 duys. Meas-
ures to eliminate encronchiments and el-
fect repalrs found necessury by such jn-
spections shall be underluken immedi-
ately, All repalrs shall be accomplished
by methods aceeptable in standard en-
gineering practice.

(2) Operation. Continuous patrol of
the well shall he maintained during flood
periods to locate poasible leskage st mon-
olith joints or seepage undernesth the
wall. Floating plant or bouts will not be
allowed to lle against or tle up to the
wall. 8hould it hecome necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the cohcrete and cor-
struction joints. Immediate steps shall
be taken to correet any condition which
endangers the stabjlity of the wall.

(d) Dreinage structures—i(1) Mainl.-
nance, Adequate lneasures shall be taken
to insure that inlet and wutlet channels
are kept open und that trash, drift, or
debris is not allowed to scournulate neai
drainage structures. Flap gates and
mangaily operated gates and valves on



drainage structures shall be examined,
olled, and trial operated at least once
every 90 days. Where drainage skruc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and a irial installation
of the emergency closure shall he made
at least once each year, Perlodic inspee-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,

riprap, and headwalls are in good con~

dition;

(ii) Inlet and ocutlet channels ara open;

{il} Care ls being exercised {o prevent
the accurmulation of trash and debriy
near the structures and that no fires are
being built near bituminous coated pipes;

(iv) Erosion is not cceurring adjacent
to the structure which might endanger
its water tightness or stability.

Immediate steps wlil be taken to re-
pair dameage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such Inspections.

(2) Operation, Whenever high water
sonditiobs fmpend, all gates will be in-
speeted a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed, Automatic gates shall
be closely observed until it has been as-
eertained that they are securely closed,
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water. All drainage struetures
in levees shall be Inspected freguently
during floods to ascertain whether seep-
age Is taking place along the lines of
thelr contact with the embankment.
Immediate steps shall be taken to cor-
reet any adverse condition, .

(@) Closure structures—(1) Muainte-
nance. Closure structures for traffic
openings shall be Inspected by thesuper-
intendent every 90 days to be rertain
that:

) No parts ave missing;

{11y Metal parts are adequately cov-
ered with paint;

(i) Al movaeble parts are in satig-
factory working order,

{iv) Prgper closure can be made
promptly when necessary; .

(v)" Sufficlent materials pre on hand
for the etection of sand bag closures and,
that the location of such maferials will
be readily accessible in times of emer-
gency.

Tools and paris shall not be removed
for other use. ‘Trial erections of one or
more closure structures shall be made
once each year, allernating the struc-
iures chosen so that esch gate will be
erected at least once in each 3-year pe-
riod. Trial erection of 211 closure struc-
tures shall be made whenever & ¢change is
made in key operatimg personnel. Where
rabiroad operation makes trial erection of
a closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel may e substituted therefor.
Trial ercction of sand bag closures is not
requaired. Closure materials will be care-
fully checked prior to and following
flocd periods, and damaged or missing
parts shall be repaired or replaced im-
mediately. :

(2) Operation. Erection of each mov-
able closure shall be started in sufficient
time to permit completlon before flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time reguired by an experienced
crow to complete ts erection will be given

in the Operation and Maintenance Man-
uel which will be furnished locel interests
upon completion of the project. Closure
structures will be inspected frequently
during flood perlods to zscertain that no
undue leakage Js occurring and that
drains provided to care for ordinary leak-
age are functioning proverly, Beats or
floating plant shall not be allowed to tie
up to closure structures or o discharge
pRSSenyers or cargo over them.

(I} Pumping plants—(1) Mainte-
nance. Pumping plants shall be Inspected
by the Superintendent at intervals not
to exceed 30 days during flood seasons
and 80 days during off-flood seasons to
insure that all equipment is in order for
instant use. Al regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supples of
lubricants for all types of machines, fuel

- Tor gasoline or diesel povered equipment,

and finsh lights orlanterns for emergency
lighting shall be kept on hahd at all
times, © Telephone service shall be main.
talned at pumping plents, All equip-

ment, inclading switch gear; trensform-

ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 80 days. Megger tests
of all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at intervals not to
exceed one year. A record shall be kept
showing the results of such tests. Wir-~
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to & satisfactory condition or shall he

‘promptly replaced. Dlese] and gasoline

engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
thefr servieeability in times of emer-
gency. Only skilled electricians and me~
chanics shall! be employed on tests and
repaths. Operating personnel for the
plant shall he present during tests, Any
efuipment removed from the station for
repalr or replacement shall be returned
or replaced as soon as practlcable and
shall be trial operated after reinsial-
lation, Repairs requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac-
ticable.

(2) Operaiton. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operate,
and place in readiness all plant equip-
ment; The operator shall be familiar
with the equipmeni manufacturers’ in-
structions and drawings and with the
“Operaling Instructions” for each sta-
tion. The equipment shall bhe operated
in accordance with the above-mentioned
“Opetating Instructions” and éare shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or noise is
ocourring.  Immediately upon final re-
cession of flond waters, the pumping sta-~
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
theroughly inspected, olled and gressed.
A record or log of pumping plant opera-
tion shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each flood.

(@) Channels and Aoodways — (1}
Muointenance. Perlodic inspections of
improved channels and floodways shall
be made by the Superintendent to be
certaln that:

(1) The channet or floodway is ¢lear of
debris, weeds, and wild growth;

() The channel or floodway Is not
betng restricted by the depositing of
waste materials, bullding of unsuthor-
ized structures or other encroachments;

Uity The capacity of the channel or
fioooway is not being reduced by the
formation of shoals;

(iv) Banks are not being damaged by
rain or wave wash, and that no slough-
ing of banks has occurred;

{v) Riprap sections -and deflestion
dikes and walls are in good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tlons and debrls to permit proper funee
tioning of the project works.

Such inspections shall be made prior to
the beglnning of the ficod season and
otherwise gt intervals not to exceed 00
deys. Imfthediate steps will be taken to
remedy any adverse conditions disctosed
by such inspections, Measures will be
taken by the Superintendent to promote

© the growth of grass on bank slopes and

earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of debrls basing, check
dams, and related structires as may be
necessary,

(2) Operation, Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those resches belng ate
facked by the current or by wave wash,
Appropriate measures shall be taken to
preven: the formation of Jams of lce or
debris, Large objects  which become
lodged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme
diately following each majlor high water
period. As soon as practicable there-
afier, all snags and other debris shall be
removed.and all damage to banks, riprap,
deflection dlkes and walls, drainage out-
lets, or other flood control structures
repairved,

) Miscellaneous . faciities — (1)
Maintenance. Miscellaneous structures
and facilities constructed as a part of
the protective works and other structures
and facilities which function as a part
of, or affect the efficient functioning of
the protective works, shall be periodically
Inspected by the Superittendent and ap-
propriate mattenance measures taken.

Damaged or unserviceable parts shall be -

repaired’ or replaced without delay,
Arcas used for ponding in connection
with pumping plants or for temporary
storage of interior run-off during flood
pericds shall not be allowed to become
filled with silt, debris, or dumped ma-
terial. The Superiniendent shall take
proper steps to prevent restriction of
hridge openings and, where practicable,
shal provide for tempeorary raising dur-
ing floads of bridges which restrict chan-
nel capacities during high fHows,

(2 Operation. Miscellaneous facili-
ties shall be operated te prevent or re-
duce flooding during periods of high
water. Thosge facilitles constructed as
& part of the protective works shall not

be used for purpcses other than flood pro- -

tection without approval of the District
Engineer unless deslgned therefor. (48
Stat. 1571, 50 Stat. 877; and 56 Stat. 638;
33 US.C. 10lc; T0lc-1)  (Regs. § August
1944, CE SPEWE)
{SEAL]T J. A. Urxo,
Major Generar,
The Adiutani General.

[P, R. Doc. 43-12286; Filed, August 18, 1044;

9:44 a.m.)



APPENDIX B

ASSURANCES OF LOCAL COOPERAT ION

Assurance of the Town of Stonington, Connecticut



SURANGE
0OF T8y

el LY STONING Yy

#H:E "3, the project for hurrlc;na flood protection at Paweatbuok,
Connectieut, 1s cuthorired By Act of Gongress npproved Jaly 14, 1360, Fublie
iaw 85~C45, subatantislly in aceordance with the plans and recommendations
of the Chief of ¥agineers in House Docunment He. 212; 86%h Conzress, let
Sewsion, to nrovide for the conetruction alens the west bank of the Fawestuck
River frusz nhizh yround acuth of the Cottrell plant $o the rallrond embenkuent
zorth of the Ynriney ‘lectric Company of the followlng laprovements: an
earth fi1l 4ike adout 1985 feet longi a conorete floodwall about 893 feet
longz; two vehlcular swing g¢ates; and a pumping plant for ianterlor drninmge,.

WHoEYAS, this project within the limits indicated on the forezoing
plens onn e conetructed at a first cost now estimated 3o be $780,000.00;
and

RHMHRAS, the local interests desipins the prosecubion of this project
are agreeable %o rlve Zasurances sastlsfactory to the Secretary of the Army
as aes ferth ln the seid House Nocument,

50¢, TATRIFCTT, the Town of Stoninpton, aeting by and throuch Ste
Flood and rosion Control Aonrd, hereby assures thg Secrat&ry of the Army
that 1t whkll:

() provide without cost to the United States all lande, eananenti.
apd rishte-of-way necessary for construction of ths project;

{b) eccomplish without cosi to the United States all slteretions
snd relocntione of bulldings, etreets, atorz dérnins, sod utilitles made
necessery Ly renson of tue coastraction!

(2} Year 30 perceant of the total first cost, & sum ﬁresently esbizated
at 274,000 to conslet of the Ltoms lipted in (A) aad (b) ebove and o c¢ash
contrivution now seblmated st 3169,000, the scash to be paid ia a lump sum
pricr to coanencedent of construction snd the Cinal mallocation of cosy te

ve made after actun) costs and voluan have beoan determined;



{4) hoia and save the United States fres from danages dus to the
construction works; and

(8) opersbe aad maintain 211 the works after completion in aecérdamc
with regulations prescrited by the Secretary of the Away. ?

VURTASH, the Town of Stonington does:

Agres that r.hi valus of the lands, easenente end righte-of-way
to be required by 1t sisll be detersined by an independent sppraiser, thor
ssloction of whom shall be approved by the Division Faglneer, Hew Ingland 7
Divinion. '

Aures that the appreisal, so obtsined, of asy londs, ensesents
or righte«of~way %o b# scquired shall be approved by she Divisien ngineer,
New *nglend Divielon, or his authorized reprosentasive, prior to any nego-
tiation with the owner,

Conpent to the entry of a condewnnsion procecding in the Unltoﬂ_ '
Gtetes Coury for the District of Jenaeatigut ia all instences whers, on
the basis of the approved appraisal, direct purchase by negotistiom with
owner is unsuccessful, '

1% VITHERS WHIREOP, the Town of 3tonlangven, acting by and through itas

¥lood and *rosion Contrel Board, executed uu' forazeing Asaurance sad cavnsed

the seal of said Town to be affixed hereto this <ihd day o:U?Lnua,Ng .
1962 ,

TONN OF STONIRGTON
BY 179 FL00D AND ROSICH CONTROL BOARD

a3

(ibe X 1 ey

Wember  /

L

-
s

CEPYRNCE 30 January 1962

The within Aesurange ia hareby ncaep for and on behalf of the nlsed
States of America. M

SITupOR A, PORTLk,
or Geners); USK, Divisien in;izeer.
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APPENDIX C

STANDARD OPERATING PROCEDURE
DURING FLOOD PERIODS

General

Operation of the Pawcatuck Local Protection Project during flood
periods involves closing of fire pump suction lines leading to the
Cottrell and Yardney Plants, closing the L8-inch gravity discharge
sluice gate and opening the 48-inch sluice gate into the sump in the
pumping station, operating the pumps, and closing the vehicular gates
on Mechanic Strset. A table summarizing the standard operating pro-
cedures during a regulation period is attached to this Appendix.
Copies of this table should be posted in the pumping station for
. ready reference. '

Responsibilities

The Town of Stonington will be responsible for the operation of
the Pawcatuck Project. The U. S. Weather Bureau at Hillsgrove Airport,
Rhode Island is responsible for the forecasting of hurricanes and
abnormally high tides in the Pawcatuck area. Operating personnel in
Stonington will establish a liaigon with the Weather Bureau officials
in order that they will receive advisories promptly. A report will
be prepared following each operation and a copy forwarded to the New.
England Division.

Regulation During Storms

Case 1. ~ Hurricane, so identified by U. 8. Weather Bureau, is
threatening the North Atlantic States. Various phases of operating
procedures are described in the following paragraphs.

Phase 1 - Alert. ~ U. S. Weather Bureau, Corps of Engineers,
and the Town of Stonington will be alertedto all hurricanes threaten~
ing the North Atlantic States. Both Federal agencies, represented
locally by the U. S. Weather Bureau at Hillsgrove Airport, Rhode Island
and the New England Division at Waltham; Massachusetts, will closely
follow 2ll Weather Bureau advisories and maintain a continuous plot of
the storm's position. New England Division will be available for
assistance or advice to the Towm of Stonington whenever desirsd. The
town will alert all persormel comnected with operation of the project.

Phase 2 = Watch. - Burricane ®Watch" anncunced by U. S.
Weather Bureau for southern New England coast. The towm will staff
the pumping station on a 2h-hour basis. Pumps will be tested.

Cel



Phase 3 - Warning. - Hurricane "Warning" announced by U. S.
" Weather Bureau for southern New England coast. Town will:

(1) Mobilize full complement of personnel (to close
vehicular gates and perform other duties as required).

{2) Close all fire suction lines. In the event of a
fire similtaneously with a hurricane tide, gate valves at the fire
suction lines will be opened manually and as requlred.

Phage |} - Opera'b:.ons° ~ Operate sluice gates and pumps as

follows: .

(1) When tidal surge rises to elevation 2,0 m.s.l.
(mean high tide 1.0) open gate into sump of pumping station and close
gate on liB~inch drain discharge. -

(2) Start one pump and lower water in sump to eleva-
tion «3,5. If one pump is not sufficient to lower water surface,
start second pump. Thereafter operate in accordance with the follow-
ing schedule:

Water Elevation in Sump Pumps

_ - No., 1 TNo, 2
+0,5 Rising Start
+1,0 Rising Start
- =3,0 Falling Stop
~3.5 Falling Stop

Speed of pumps will be govermed by storm intensity and runoff
conditions as indicated by water level in the sump. Pumps will be
speeded up when water level rises above 0.0 and slowed down when
water level falls below -2.0.

(3) Highway gates will be closed when the gage in the
pumplng station shows a river rise to elevation +5.0, Earlier closing
may be necessary if increasing wind velocities and rainfall make
delayed closure difficuli.

Phase 5 « Cessation. - When tide recedes below elevation
2.0, open gate on Lig~inch discharge, close gate into sump and shut
off pumps. Open vehicular gates.

Case 2. = Abnormal Ti@es from Coastal Storm Other Than Hurricanes -

Phase 1 - Watch. « Weather Bureau anrounces a coastal storm
moving north of latitude 35° (about Cape Hatteras) and posing some
possible threat tc New England. The town will alert all personnel
commected with the operation of the project and will keep posted by
U. S Weather Bureau on movement and possible intensification of storm.

C-2
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Phagse 2 « Warning. ~ Storm approaches New England and U,S.
Weather Bureau forecasts abnormal tides to occur within 12 hours.
Town shall prepare as follows:

(1) Pumping station shall be staffed on a 2h-hour basis.
(2) Pumps shall be tested,

(3) Close fire suction lines. In case of fire operate
ag described in Phase 3, Case 1l.

(L) Mobilize complement to stand by vehicular gates,
It is not expected that tides will be high enough to warrant closure
of gates. WNeed for such closure ghall be based on the anticipated
severity of the storm.

Phase 3 - Operations., -~ Operate sluice gates, pumps and
vehicular gates as deseribed in Case 1, Phase .

Phase Wi ~ Cessation. - Operate sluice gates, pumps and
vehicular gates as described in Case 1, Phase 5.

Case 3, = Severe 3torms without Concurrent Abnormal Tides. -
Unless experience indicates otherwise, no operation will be required.
Gravity drainage stystem is adequate to discharge flow from 100=year
storm,

Case li, - Communication Failure or Other Emergencies. - Should
communications fail between town and U.S. Weather Bureau or any une
expected conditions arise that are not covered herein, and the
exigencies of the conditions require immediate operation of the
project, the town shall operate the project in the best and most
reasonable manner to satisfy all concerned.

Regorts

A repori shall be prepared by the operating personnel following
each operation requiring closure of gates and use of the pumps. The
report shall indicate in chronological order the principal activities
of the operation. A tabulation similar to inspection report forms in
Appendix D shall be inclosed with the report. During abnormal tide
conditions it is essential to log fregquent readings of the river
stages in order that an evalvation can be made of the effectiveness
of the project. The frequency of the readings will depend on the
rate of rise or fall in the tide stages.

C-3



Operating Personnel

The emergency crew necessary to.be organized into a working unit
should consist of the following 1l mens

l. A superintendent, who will take charges
2. An alternate superintendent, preferably a mechanics
3s 'Two operators for the pumping station;

Ls Six men to close the north and south vehicular gates,
post warning signs and lanterns on roadway for detours; and hang red
lanterns on the gates, Of these six men, one would be assigned to
patrol the area in the vicinity of each of the gates, the other four
men would be paired off to patrol the dikes and flood wallsg

5. TFour additional men would be on c¢all or held in reserve,
to assist in patrolling the dikes and gates and %o £ill sand bags and
carry them to wherever necessary, to protect the dike from undermining
or from leaks through the dikes.

A pickup truck should be made available to assist in transporting
men and material around the inside perimeter of the proiected areae

Two portable gasoline driven pumps with capacity of 500 gepeime
and 20 feet of suction hose and 1,0 feet of discharge hose should be
made available for emergency use, if necessary to pump out areas
where sand boils have ocecurred.

Project Superintendent:

Home Address:

City and States

Telephone No.:

P}ace of Work:

Telephone No.:




Alternate Project Superintendent (in case Superintendent can not be’
reached): '

Home Address:

Gitypand State:

Te}ephone No, s

Place of Worlk:

Telephone-No.:




Condition
Normal

Alexrt
Hurricene threatening
North Atlantic States

Watch
Advisory from USWB

VWerning
Advisory from USWB

ations
Tide elevation +2,0,
rizing

erations

Tide elevation +5.,0

Cessation
Tide receding below
elevation +2,0

Watch
Coastal storm poasing
some possible threat
to New England

Warnd.
Storm tpproacﬁes Now

England and USWB fore-
casta abnormal tides
to occur within 12
hoursa

‘ Operations
Tide elsvation +2.0,
rising -

Ceasation
Tide receding below
elevation +2,0

STAXDARD 0!

Open

GASE ). -~ HURR

Open

Close, In event of fire
simltansously with hurri-
cane tide, open gate valves
manually as required

Closed Close
: tles :
delaye
cult
As above

Cpen gate valves
CASE 2 - ABNORMAL °
Open

Close, Operate as in Case
1, Phase 3 |

Closed Nead fc
likely
on pred
tide.
elaevati

Open
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INSPECTION REPORT FORMS



FLOOD PROTECTION SYSTEM INSPECTION REPORT

LOCATION

DIKE INSPECTION

LOCATIONAND DESCRIPTION QF DEFICIENCIES

Grass or Sod

Caving banks
or &rosion

Burrowing animals

Sand boils

Stone slope Protection

Trespassing '

VEHICULAR GATES

|
|

[ — oy

When trial operated

General condition

Painting

Rubber seals

' Concrete walls

Remarks:

Date Inspected by: Typed Name & Title Signature

Check items if found-satisfactory, 6t‘flerwise list defici-encies.'

C-1




e

. . L.OCATION
FLOOD PROTECTION.SYSTEM INSPECTION REPORT

Concrete Wall Inspectionf Location and Descriptidn of Deficiencies

Wall

Cracks

Settlement

Joints

Spalling

Stone Slope Protection

Water Stops

S - ——
INTAKE WELLS '

Concrete

Trash Racks and Gates%

Footl Valves

Post Indicator Valves

RELIEF DRAINS Cottrell Building No, 2 and No. 5

Concrete Sump

Sump Pumps

REMARKS:

Date Inspected by: Typed Name & Title Signature

Check Items if found Satisfactory, otherwise list Deficiencies,

C-2



LOCATION

FLOOD PROTECTION SYSTEM INSPECTION REPORT

"PUMPING STATION } LOCATION AND DESCRIPTION OF DEFICIENCIES‘

Substructure

Walls

Roof

Doors - Windows

Crane and Hoist

Paint

Pumps, Motors

When trial operated

Liubrication

Oil Changes

Air Intakes & ex'ha,ust

Sluice Gates -
Flap Valves

Stop Logs

GENERAL

1, Availability of Sand
and Sand Bags

2. BHave all deficiencies
noted in previous reports
been corrected ? '

REMARKS

Date Inspected by: Typed Name & Title Signature

Check items if found satisfactory, otherwise lisj: deficiencies,

C-3



APPENDIX E

FLOOD EMERGENCY MEASURES

- Title Plate No.
Effect of Sand Boils I
Sand Boil IT
Sacking Sloughs ITT
Sack Dilke or Topping Iv
Model Sack Dike or Topping v
Iumber and Sack Topping VI

Flashboards VII



..... N

EFFECTS OF SAND BOILS
ON LEVEE

RIVERSIDE | ~ LANDSIDE

Subsidence of crown

W/, T, i e / A

— _

= Seepage path

DEVELOPMENT OF PIPE UNDER LEVEE
- Fig. |

RIVERSIDE LANDSIDE

Pipe
under Jlevee

Sloughing of slope

Y
S e
— Seepage path

y _am

SLOUGHING OF LANDSLIDE SLOPE DUE
TO RAVELLING AND UNDERCUTTING OF TOE

NMF@TZ

RIVERSIDE

LANDSIDE

Sliding surface

N
L Al L e L P ////_,7/ e L
- Seepage path /?educﬁon
— —dE

‘ sfreng;‘h n

DEVELOPMENT OF SHEAR SLIDE /s zore
Fig. 3 . ‘

PLATE NO.I



CORPS OF ENGINEERS. U. S _ARMY.

gSp’7/W0y o-4 High '

... e T e e el i e — et T Tt et e e .

Wall should be built on firm ELEVATION

foundation, with width of base

af least 13 times the height

Be sure fo place sacks on ground
clear of sand discharge.

Tie into dike if boil is near foe.

Spiliway
* £
e Q
Wik ] S
3
]
PLAN
Do not sock bor/ which : SAND BOIL : li
does nof putf oul moteriol/ STANDARD HIGH WATER
Heght of sock loop or riirg
should be oty sufficient %o MAINTENANGCE INSTRUCTION
creofe enouglr head 1o slow
?ara:? Sow lhrougtr bor/ so
oar 7o more moferiof 15 ois-
: 115, ARMY ENGINEER DIVISION, NEW ENGLAND
placed and boi/ runs cleor: CORPS OF ENGINEERS  WALTHAM, MASS.
Do not fry Yo Slap Fully, flow
torowmply borlf,
y |
voris PLATE NO.II
eras. \.UU ’ I ' | I




CORPS OF ENGINEERS. U.S. ARMY

Slight slope fo
r—y /landward side

RIVERSIDE - \\%———"—“—_}_ L ANDSIDE
CCSoS— 7"
g e X% ; Q )
SECTION
Note: Sacks should
be lopped at least
Ii/3 all ways and well
mauled or tomped C K\ N %S < \XXE =
into place. N Y Y Ay
9 D N S SN SS N
AN 3 Y N
+ 2 S S S S S ST
N N hY

RIVERSIDE_ELEVATION

SACKS REQUIRED PER 100 STA.
100 1b."Feed" Sacks -1Gu.Ft. Each

Approx.Hgt, cks .
Sook Dike | High | Reavired
1.5 . _ 300
2.0 4 750
3.0 6 1400
4.0 8 2250
5.0 10 3250
6.0 12 4500

7.0 L4 1 5
8.0 |6 7600

SACK DIKE OR TOPPING

STANDARD HIGH WATER
MAINTENANGE INSTRUGTION

LS. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS WALTHAM, MASS.

- J

| PLATE NO. IDL



MODEL SACK DIKE OR TOPPING
Typical Section

MODEL SACK DIKE OR TOPPING
Riverside View

PLATE NO. X




CORPS_OF ENGINEERS U.S_ARMY.

70 12 % 12 s

RIVERSIDE

END VIEW
% /122D
A o

L o
T
f::i/:—:iﬁ-\>>//:;

FRONT ELEVATION

BILL OF MATERIAL TO CONSTRUCT 100 FEET
25 pcs 17122 /7 pcs. 24 <6’
17 pcs. 24" 10 17 pcs. 2"x4°x 2"

'LUMBER AND SACK TOPPING
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

U.S. ARMY ENGIREER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS WALTHAM, MASS.

PLATE NO. XTI



AP'PE_NDIX F

AS-BUILT DRAWINGS

Title

Project Plan and Index

General Plan and Profile No, 1

General Plan and Profile No., 2

Sections and Details No. 1

Sections ‘and Details No., 2

Sections and Details No. 3

Drainage Plan

Drainage Profile and Detaills

T-wall - Reinforcing Details

- Utility Structures - Reinforeing Details

North and South Vehicular Gates ~ Plans and Sections

Vehicular Gates « Reinforcing Details
Vehicular Gates ~ Structural Details No. 1
Vehicular Gates -~ Structural Details No. 2
Pumping Station - Architectural Plans, Elevations
< and Sections
Pumping Station -~ Architectural Elevations, Sections
and Details
Pumping Station ~ Structural Reinforeing Details No,
Punping Station ~ Structural Reinforeing Details No.
Pumping Station - Structural Reinforcing Details No.
Pumping Station - Structural Steel and Miscellaneous
Metal Details
Punping Station
Details No. 1
Pumping Station = Mechanical Plans, Sections and
Details No, 2
Pumping Station - Electrical Plans and Details
Plan of Foundation Explorations and Geologiec Section
Record of Foundation Fxplorations

H

i

Mechanical Plans, Sections and

(VSN b

Plate No.



CORPS OF ENGINEERS

FLOOD EMERGENCY

, U.S AT
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L Length of wall 250" J "/ Flashboard
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MEASURES_

DETAIL ELEVATION OF FLASHBOARD FRAMES
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